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(57) 

PROBLEM TO BE SOLVED: To attain high NOX 
putfiication efficiency without adjusting exhaust to 
a rich air-fuel ratio by generating a low 
temperature o)dcla1ion reaction after supplying 
reductant, whie retaining exhaust purification 
<»talyst In a prescribed temperature range, and 
continuously producing reaction activated substance 
such that combustion exhaust at a specified air 
0(cess ratio Is suppled. 

SOLUTION: A reductant supply device 20 for 
supplying iquld reductant Is provided upstream off 
exhaust purification catalyst (RAP catalyst) 10 
disposed in an exhaust psssags 3. The RAP catalyst 



is obtained by canying oxidzed cat^yst 
componente, such as Pt and Pd on the multi-porous 
zeolite. A combustion state in an engine 1 is 
adjusted, such that an «(cess air ratio of the 
combustion ediaust flowing tfirough the exhaust 
p£»sage 3 becomes 1.0 or more. The flow rate of 
the reductant injected from a nozzle 23 is 
controlied by adjusling an opening degree of a 
control valve 25 In a control device 30. 
Furthermore, by allowing the exhaust temperature 
and sKcess air ratio to be within the range where a 
low-temperature oxidation reaction takes place on 
the catalyst, the reductant is converted Into a 
radical and reacts preferenflaly with NOX in the 
exhaust, realizing high puriiication efficiency. 
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JjEL 

mmm^mmmzti.mjmmii< i . o ja±©^«5gfs 
u . mmmmittm±x±mLtzmmRm^^ 

izmm(oummt:f5&. 

5£<iia£^^^ t ^^iti^^iMimmmi^iz^ ^mtm:b t 
m7€mm^^fzi:m7imtitmmmm{ztj::i,mzii- 

Mmmzm^L. mMn^T(Dmmp}r^s.mmmztsi^ 

»J$«#LR^f^©3tt^bssm±cD®«sg(cfcl^Ti? 

ICSES ^-a-^ c<!:*<WHi^f. mimmm^i^mm'^ 

mmmmmzmTcmm^Lmmmmnm^Txm 
sspm^^b<ijijKsg^ffieji5ujs»(Da^ J: y s < . 
cfriBStt^bsg * y ^6L^0f ^<Dagfi«(=-r s c t ir 

ftK^SlS-r^ffiSSibRlSSSi:*-^. :tltLfcSJ5 
Stt1^»i:^M»ft*roNOx tSJElS$-frSfS*a)N 

ox ^m7imt-t^i;nmmi(om%mt:^mo 
m^mei mmmmim(oi^mmizmmmnmm 
mzmmm5tM^mmir^m^m5izmm<Dmm^ma) 

im^m 7 ] fltBSf^;^ {bMa(iS^*f=li/<^ v'l? 

6 iciB«cDrt^«M(Oj#ft;f <b;^ac 
[it^as] SJc^JcDtt^SilglLTftoCtlr^y 



im^mQi smmjbmt Lx^ikmitm^mm 
u mt:i(.m<D^wzs&cxm^(ommMmm^ 
tzitmm^mo^tj: < t t-:^'&mtm^ c i icct y 

Sm;fibMli«'^roa5cfflet^ftft$^<b*-l±-5SI*«5 

izmm(opim^mm«Lmt:fj&o 

m^m-i 1] MIC, fiiBSPS^^bftl!«<D±3S®Jlc, 

mimmmi^^^^miw.m^ai^mmiztsi'^x^^-^ 

*Lfca5cSl(ceSM1bRl^i£* i: $ i±-5 C i: (DHr«e^i:± 
ck 5 ic Ltzm^m 5 lcfB«<DrteS*SII©S^S;f {b:^ 
[0001] 

mmomir^^m^m} *«?siis^«^{b:&aicii 

PSBIcli^ftiiSiJ^An J;yKl>y->^ffitbB^m 
cfcDNOx $;f<b-rSSPm^<b*aicH-r5o 

[0 0 0 2] 

fflL^b+L■5g^Si^^bMai: Lr(*. NOx ®KjS7cfii!J« 

•¥'SK^5c<l^^i3b^fll&4^TL^5, Nox im^jcfm 

It. T;U5:)-^©Stt:±lc/<U't;A (Ba ) ^<om^ 

t. (Pt) (7).):5^E*^M<!:^fi1#Lfc*CDT% 

^iX-tmn.ii:^ommitm->(Dt^iz. mn^po 

NOx (N02 . NO) imM-(:t^^N03 " <DS^-eqa 

jftL. ^xmnii:^omm^mms.Tt^twLfzH 

ox $»:ttif '5NOxroe5&fcB^ffi$4fao «^is. u 
-^/^moSPm^NOx i!aiffia5c&!iJ«lcft^ite-r-5i:SI 
a«(DNOX I4NOX i!aj|ES5Eftll«lci!RJ|5l*+LNOx A< 

fi^m*^bl^l*.$tli). *fc, NOX i&i!aiRLf=Nox 

itS56#J!^lc^ft7K*^roas^J$tt$&1--Si:tt^*^ 
fcSTcfflA^NOx i!Si5S5cM«±T'1^1kLTNOx 

m7tmmo^m%mmmmmTt^o ::tiicj:y. n 

ox iR^ii5cftl!^A^f.ttNOx AmUiih. m^'POM 

scMizi: y N OX ^mm5bmm±xm5imt^^^o 

[0 0 0 3] ^tz. S«?S5£«!liJ«li. m^lt-^zt^-f h 
IcM^jS^^t L-C. ^ (Cu) iS-fsi-^SSSI^lcJcy, 
SfelMie^ (Pt) ^#;i*i:lcj:yg^$-i+fc!fel*^ffl 
t^b;h-'So S«?S5Effl!«l±#m^jiitA<'J-:/0tt 
IC, jiiroHC, GO^CD#STl?NOx $HC. CO 

tmmmz^m^^^ztiz^^). gm+a)Nox ^ii 

3CLTN2 lcS£^■ri)^«g^*LTL^«>c -TJECt)^. « 



i^mz O 0 0-2 5 7 4 1 S 



B5«$*tfcNOx i:ffi5feWI=J5JSLNOx *«a5c>fffc$ 

[0 0 0 4] cfl)<t5'^i:«fm;f^bM^«^fflt^fcSfM^f lb 
SB©<5iJi: LXit. 3 0 3 1 4#^i> 

^(c|Bm**tfct©A<fe^„ Hii^^cDggli, x-f— if 

iftit-r^^iii^s^mLT. miR^7bmmizmzm&<D 

[0005] 

*T«a7cMji*(ca7E»lJ$ttf&L-CSf^*®NOx ^ 

mtt^m-^iz{tNO)^<j>-^i^mtmii<mk>i%ui^mm 

^bJk^ja^i-ttNOx ckyt^^tJSl&^^CrL^djb^ 

LTH2 oi:C02 $3f$JtLrL*5fctoM<b7K*i:N 
ox t(Dm*^±ClZ< <fd:y. iSL^NOx ^<b»S» 

[0 0 0 6] NOX l!6Kii5uftllJ«^fflL^f=Ji^lC 

It. NOx cDScffitaTcjf^biliJlSSffl^ (U>v^S 

Ox©;f^b*^#5Ci:7!)^*T't^„ t3^)^L, NOxl&ii 

N ox eaissxMJsicj^A-r-sgmo^aiaa* ^ i . 

0j;y«< (U-v^^Smtc) -r-5!gJS*^feSo Z<Dtz 
to, NOX l!RmS5cft!!^A^e.NOx ^JScffi i: 

tizit. mmmnmiz 'j-^'^mtmm^^o u 
>«M*T'ii-^wic«M^ u 'v^^^jtasic-eiym 

^fc y . U '^^^^mM^AW^tx-f — tf JU^M^T- 
ox i&Ma^cfflJJifzSSA-rsSPSiroSglht^-ltMd'J 

[0 0 0 7] ±5ELfr$tftE<Dg^ft^{bftl!j«CD 



[0008] 

[ss*«i*-r-5fc»©¥S] 11*^1 \zmm<r>mm\z 

m^bft!!^)i)t»*^^, RifS(DSIt^«^J:yiSL^ 

Si?;gttftK$*jS-r^ffiS^1bSlS$i75«P«;fftM 

^mmm\zmm\^r>'om%mmmzmjtM^^mir%> 

#J¥A<1. 0Ja±©^^fiim$«t^L. fJl2SPm^^bj54 
}I±-e^JtLfcfItSSJSStti!^D»<!:#m*<7)NOx 
SfB^f-arrgm4>©N ox .Sa5E;f ^b-r SS^fllif ^b:^a 

[0 0 0 9] irtsit>%s lS*a i ©fSB^-cttaJcSiroig 

S^^bRlSlCcfcyRlSStttlKSmi^Mlc^figL, 
SJEiStti^Kiii^m^ONOx i:§K)S$-ti-rNOx ^ 

ittlO^l^ (SttibLfc) K<b®i«^T'^«MfiJlfHM 

Tv^itTj^m (HO) *«-ri.ii^ic*,Mibiifi-C'« 

v±Mtm*>izMmtRjiiLxco2 mizmtir^, r 
t^Jbib. mit:h<o^i^mitmm±xHc±mitt^tm 
'ib*«©«A<si:-&„ 

[0 0 10] mitmm<D7sm<m^ui^mmx-m7bmt: 
mit^it^t. mmiomitiz^ y^figLfc^v^/ui 
m.*>izitmmtitmii-r^ ;urot(t»*<$iif ^Fti 

5E»l©mbiigl*«< . ttl&*tifca5E^tt-pl=lii? 
ita-f. tbS^6«I'>S■roM<bLTl^<fc4^), <|jia±T-tt 

I*. S!lii«©«S«l«-C(»±airoB:^^#^'S:i.^®1bSlS 

mmmiz=7'ji3}\.mm^±mt^^mitRs!S-) ^ea 
K^bSJ^:,!:Bf^•^?l,^i>„ •igja^fbsi^tt, mmi 
©M^bsjsicj: y^±-ri>srsiiA^a3cSj<cfl-r§@^ 

O^ii** yfi< 4'-5M{bStB<!: C t A<T'tSo 
#ffiTlcj3L^T^,NOX ^©fb^fl*I(c^^^^d:#lStffi 

[00 11] ffi^riKD^B^r-li, M1bM{«^m«S 

i±itagj:yi6t^tt^fi<iffiS(D«iii6r'ffifflu. mmmm 

&) ^4b*Jg^©g3cSll^MjSlc^|&-r«o C:WcJ: 

y , Mji±r'f*s^Miwet<b7K^ir<05 >:;*;uA<±j?E$ 

^^.<5J:5lc^cy. ^J^tLfc^iJAJl'ttSPSif'ONOx i: 
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i^:lCeky^l:fca7cSJ(»5v*;^efflL^TNox 

■So 

[0 0 12] ftfe\ mft:tt©S5cS0*fti!j«l=«^1-S 
y , iifiJlcSj* L fc 7 * /U*^^ t SIS L X;S a $ 
ii{bSfB35<±i:i=<<«:5j3-e-tiA<fc'5, Z<Dfc«), iHl 

mzmt^mmitm^co'toy^mLx. m± 

$ cl; 5 icf S C i: AW* L l,^„ 

[0 013] mmm2izmm(DmMiz^^\t. mm^m 
mtmmzmtm^m^<D^%mmmt: i . o ki± 
1 . 7 jiiT t f -an** 1 i^iB«©»^^<b*a*^ 

^i:4-?.o ccDfcib. m%mtmmizmmtm^(D^ 
«immmfi. ojii±r'fci)j2Wfcs„ s^m* 
<D^mmt>m<ti:^iz-otix3i>ti]i^(D±^mmtm 

*;ncgg^b LT L*l^. im±\zmmmiz'y i>i3}\.m 
iEtmm^mmt?>ztiii<mmiztj:?,m'^ifiib^. it 
j^roiss. mm±\zm^Lxm7zm(D'7'j*)vt<^&t 
^^m^mmt^tzibizit^mmmfi^ i . o JJl±A^o 

m^mmmizmmtm^<Dm^'mmi: 

1. 0]Jl±1. 7J5iT<!:-r-5c:i:lcJ;y«i^Lfca5n»J 

(Ccfc ^)mm±izmmmz^'ji3)i.i±mm:. sm*© 

N ox ^SilKllwSTcJ^ftBrtli: LXl^^o 

[0 0 14] m^m3izwiWi<r>mmz^itiit. mim^ 
Dimmit. mmmm^tmTcmmmitt^^h^nx 
mitmm^mz^mitmtifATcm^m'^izii^myt 
m:htmmmmztj:^Rfi[f^t-mmm i ^tzitmm 
m2izmm0ummty3m^mm^H^o tti.t>-^^ m 

l=llD^Ta5cM^«jS«■^^^T*fcy. gjcMji^^oji 

7ct6**<®ibj|!llJifie5}-©S^b«6* iclSK^fit^-S J: 9 (c 
* 4xfca5c»J [±-p IC^'M L r L * L ^ffi;•gil^bRJ4: 
S<'Ei:-5lconTil<b«6**<lg*1--5o COfcfc. Wi'it 

J: y !6^^i: ^m\.^^xfm\zm3m^m:t^&W:t^± 
■eii. mm\tfm\zm\cmm.'^\ziB7LxmMm. 



sg*^*i*< fs.-^x^mn.mm^±'^t LX(omitmt> 

[0 0 15] it*IS4|zf5K<D^BJ(Zj;;h.lS. BUfSSf^ 

^<bM«li«i^$tifca7cSJgto«rtlc«5#L. 

©fiSK^bsifr*^ w t ic J; y mm±izmmm 
izmmm.m7S^mi±mi-^m^m-iiy^^mmm3<D 

4^^. m^m^izmwiommxitummmmm^^ 
utzmmi^mimiz^w-rmm^n^-^^xi^^o 
z(Dmmit. m^immmwtLxij^mmMti^^^o 
■:fxi3-( hm&^^tmn^ojaoiz. ^ii^ic^^b 

[0 0 16] mmm5izmm(r>mBMiz^M. mmm 

&m&^±omm^\zni^xmMmm^mnTxmjbm 
i^tm^'p<Duox t^mRm\zm^ii?>:itifi-s!m 

mmmzmmi^^^ Lmmmmm^Txmm^^ 
mmm^&^msim7tmi^(D^.^.i: y s < . a^-^huib 
stt-fbsg <fc y isuBf s©s)t«iiEic-r ^ c t ic j; y , 

BirBBsS^»{c^^$#t>-ric^ib LTSFBSttftR^ 
Mi:«IM«PSl*«)NOx i:^SiS$-a:»a*©NOx ^ 

[0 0 17] -r^c*?*,. ts*^5icfB«ro^i^-c-(±s m 

C ^M^T'i^ffl-r -5 C i: (c<fc y mTcMCDyViJJV^ 
(c. SJ?ffi7cftli{K^<D*ia^^bj»jtliMj«;SgA^Stt^b 

^ft7ic*^(DS5cSijt»a«©Nox ft&^mzm 

ftTT' lijl5cSiJ <t 0)^* i: (DSJS A<^lBfi*! 13 3S § 
fcibNOx (D;f<b«li<g<^i:-5. ^^b^TMS. K^bM^« 

fig^^^#t?s^s[^<bftiij«$fiifsroiasi~ii^-r ^ ztiz 

iiailHaTl::fcL^r=feNOx ©^l^^ft^^ajSt 
-5. g7cfflCDi£S^^bSliSlc<j:yiil^fi<J(cMj«±fc^5c 
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^iilJM*IIHftTlcteL^■c*^v^];^<!:NOx t(D 
KfSA<@3feWlwec: Scfc 5 iztj: y gmcfro n ox t^^it 

-So 

[0 0 18] 11*^6 lCfB«0|gB^|Z^;h,lS. WtSl^K 

;t^bM5»cjl7cSiJ^#t^LTfc< „ m^^Mzmyvmit 

Spm;fftMJ«icDii«$tL. s^L^^±Sfa;f^bffi^a®±$ 
[0 0 19] z(o^mr'i^mmhmLxmm.tm».mt 

[0 0 2 0] m^t&nmo)^ ^^timmtim^mt 

i3Mtm*>lZHOyi t5)SL>«M**i5. Z<Dtztb. 5 
S;*;U±fiEiiJti:NOx 3iEAfit©/<5>XA<i:tuTL^ 

mit. Nox *<7i;*;ufcj:ya»i=5^fc$tt.5*<, 

^ t ^ MaA^'^mt- -5 ^ V * ;kD**<5FS LS^ft: 

wmt^mizummmmizMTim^mmi-^tztb. m 
mitMm(r>is,m±mmizimm»±'pizfi&m&m\zissL 
m^tifzmmitmTtmtRmLxmK^^^o zmz 

-5 <fc 3 y . MjKS®^^*:)b<4fiE$ti.fc^ S?* Ji^X'W 
t>*l?>^olZi3:^o ZOtztb. »a*CDNOx 

mizi&m^*i^ztm±^ix^ttiiz^ sisA-r-SN 
ox S(o^iti3!)<±i:Tt,^i?*^i'*<T£-r'S¥igA^±i: 

[00 2 1] iz^mcDmmz^JMt. frtss^sc 

L. ±mLtzi»i^m.rimw^fmmi^^miziRm-s! 
m-^&m^msttzm^^eiz^mcoPim&mm 



%9Mxm%^immit&±^tzit^iv'j'^d^imtm 
'^tLxmmLxi^^. &^'p/i=7i>'^j*itmimmt 
LxmmL±m^*itz^i>±ji''&mm±iz§:mzm.m-r 
c*ii=j:y, ffiais^bsisicjzyifiEsttfc^i?* 

[0 0 2 2] ll*3S8IC|Hil<D^B^ICcl:;h,lS. SSfflO 

m^mmLx'u^ztiz^ ^mm^mtmtz^ y 

BiJiBSlSS14!|^!i»$®!i«±lc«iifi<ilc±jSL. 
f=S]£S14!feiR$MiSlcM^E-r ^lt*« 5 *^ 7 

<7)L^■f Hift^ 1 «IC|S«(DrtMM©j^Pa^fc*aA>« 
$*i-5o ■r^C^^*.. ft«^8lciB«©^Bjr'liilS^J<D 
#t«&A<^^WICfTt>*U-5o CKDfcto. NOX t(DS.mz 

i:''jmm^*itz'7z>±ji'i3m%^*imm±izitm[z^ii- 

l-^'S>NOx ;*^b*©fiT7!)^*4i:5feU„ JSfc. jlTcffJ© 

mzm^i-Msx^^ta)mys^■^^X'l^^o 
[0 0 2 3] mnim9izBm(D§^miz^iMt. mibss 

Sii: L-CjS=RM<b*«^^ffl mtyiim<0ii.mztl5.C 

xtm-^<om7tm<Dmmm^tzitmm^m(0'pfs:< 
-ys^mt-^-^^ zt{z^ ^}mm±xmmm.(Dmms.m 
m^m»^±m^itm^m 5 iztm(DPimmm(Dm% 

B^xitmscMt Lxj&^mtynm. mTummmm*^^ 
ffl$+L-5. *fc. ja!KM<b*igii^-(Dl±tticj:yi^-ife 
«^T'* o -c t, M<b7lcig7 V* -5 c t 

[0 0 2 4] *^B^T'i*. mi^thmTtma^^mz^ij 

zt{zj;iijmiSitX'0'yi>i3)\.<D±m&^mmt^o m 

izit. ■b9iym(j)^immm^&mt^m^izm'<xm 
m}m^m.m:kt^^ 5 [zir^\t±m^'7 ;kd 

im-a)mm&xh^x'bmm^&a)±^t ti>izm:K 
t^tzsb. -iz^^mommmmimt^m-^izit-bL 
f :ym<D^imm^^mm'r^m-^izi^-<xmm^s.^ 

[0 0 2 5] it*«i oiciBKroigB^iCcfctLii, mmm 

mn^mi^oy^miz]t;cxm^&m%mtmm^(Dm7bm 
m^m^&mittit^'mm 5 izmmmmmm^ 

izm \:xm%mtmi^(om7tMmm^mttit 

.5. zcr-. LTIi, S^St^fttoJi 
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Nox m^mo^'jizm^mtmmvoNox <Dmt^ 
m^trnttotmrn^^^o mTiimnmtfmmMm 

mi!i<'ptj:i\t=lb\z^mt(DUOyi A<Ta«llwgSEtli Ltzt 
[0 0 2-6] it^^l 1 IClB«a)^BJ|Cj;:K«. SC. 

mmoi^^mmiztsi^rmm^hfzmmwzi&sMitK 

<b<!j!j«a)®<b*g* J: y /JN $ < JfeS J: 3 1= Lfcll*5i 5 1= 
ISK<Drt«H©S^g^<b*aAt^«t$*t«>o 
[0 0 2 7] tut>*>. m^mi 1 (3i3«©^Bj-e(*. 

MSXi: ^fflL^T^g;SK^bJS)Sl=.^: y 7i?:t);u$±fig-r 

ItJiilLfcckolc. j|!i^±T"liji5c»JCDffimbSiE 

A^Nox a)^ib^^ifii±$-i±^5x.T?f*il*L<, 
fci^)lcli^!^i«(D®^b^l^I(^/^$L^:^A<»*Lt^. L*^ 

•A7tm<D^-tb^v±Mzmm^*ir'i:<D^^mmT^m 

lz^mt^mf3<i$:kt^ztlzfd:^, *^BjT'(i, 

mizit^mmitmtKDmmmimm^mmL. c® 

CtlCj:yiliiWt7e?*;U$±fiELSPS4>©NOx $ 

iSl^^^b*r'^<b•rSo -:3^. c:©«^icttjS5£SiJro- 

gPA^S^^jf fcM*S±T?^ i;*;Hc$E^$ti-5 Ztti:<T 
^bal!^«(7)T^iJ(cli^^b«l;bA^'tb^MSL^Sf^;f^bj|fiiI« 

t^m^^-ci^^fzii). ±^m(ommt:mmLfz^^z 
ommntT^mo^mmmiz-mmm^ti. b 
y {tmMmtmm±vis.mMitRmzi: y ^i?*inc$E 

©NOX i:KJ6-r^o c©fcto. ±Ama>WF^mtmm 

A^ b.^tiif €)S7c^Ja)*m'<^<Djfetii*<|»±$tiS tit 
[00 28] 

[5ew©siJS(7)}^fii] KIT, ^fgisroiiagJKSicoL^-c 

mitii:m3'J±Mzfmt^Zt\zJ;:\}^%^ 
©NOX ^^<b-r-6S^Sl^{bi!J«A<ffiffl$*t^. C©*!! 



LSm*©NOX ^Mi^^rmtt^o ZOfzlsb. UT 

(omm-Qit. n^<Dm^mtmmtmm-r?>tzibiz:^m 
f^x-mm^Hmmitfrn^mMmzRAP (Radica 

I Active Process) fmt^SZtizt^o 
[0 0 2 9] ^-f. :g*0l3RAPMi«©NOX mtj^M 

{z-oi^xmmt^. RApmmit. (p t) , 

i>'^A (Pd) ^©ilftM«fiS5i-$#t:»X-e&y. « 
x.«Pt. P dimLtzMIRMTcmm. sKLMiNOx 
iRii^5ufiiijit|t R A PftlljKt LT«6ffl-ri. C <!: AN'BTtg 

X'h^o zixi^ofmitm.'^ommmxit. mLtzm 
itmmmi^<Dmimtiim<tj:^mmtm. (w^is 3 
0 o-c) &.±(Dm.mx'mm-^ixho 5si4<bjasBi±©® 
^iag•C'C*^t,©M^bfi!!!^l«lS^M3a7cSlJ mmm tm 
^^H^t. m5vmtmm±X'mmL. h2 o. 002 

izmm^^^o C^LlCjsfL-C. RAPM«T'l±M<bM« 

ijE»©si4<bag*yisi.vs)geH-e^7c»j 

Stt^U •ISaK<bSlB^±i:$-&^-i:(cJ;o-C6g^b 
tK*© *Fa1®fc!|?3 ^ L C © 4'FB1M^bt)A^ P, ^1b7X* 

mt^o c*Lb©^i?*;u±R)SS'l4*<^< NOX 

#HMTlcfct^T^.il«i:©SlSJ:yNOx t©£J5A^ 

[0 0 3 0] ■r*:*?^. RAPtlij«lcilf^i@S]#HaT 
r-«gib*«R • H (Ri*T;uf*t pt^J^^u*^) A< 
<t«^b*:?g3!i<ilft$4xT, 

R • H + 02 ->RO + OH 

©sisicj: y *«b?^3Ro*<^j5E$tL-5o c©*fas 

^btiliMlcMJ® (Pt«) ±T?. RO^R. ©SiSfCj: 

yR. (^v*;U) (C!e^$;K^o 
[003 1] ±lBICJ:y±BEUfc5i?*Jl'R. liNOX 
(NO. N02^) tgiteWlcSlSLT. NOxA>e.il 

**»L^®<ktlR02 ^*Jt-r^c 1-ftt>*.. 

R. +NOX ->R02 +N2 

CWCcfcy. NOX A^*N2 IcStc^^iSo ftfemMb 

;ag)ii±©fl«ic fe (t -5 M'f b7K*©^ jbSl^: ic *5 LAT * 

^ftm^bii^j R o it±m * ;h,r L^ s c (Dmmx imm 

©il{b«6**<«L^fc«)±JS$^^fc*ftm^b#ll^ffi*©^¥ 
«Ti?E^lcilft$ti«i^il^btiR02 (ctSoT U*d 
fcto, fijiJiroSS^^lcfcitSSfbSiS (^Si) -^[±7 
e?*;^R..(i^it$tl4-L^i, 
[0032] JzE©M^b7X*^i^*;UR. ^Sfigt-SS 

fbSJSIi. Mft7lclfe©eS^*#t3'6:U^SftSlS. set^l± 

sjsicj: ^}SE]&t^ms.-^mf^i^tzmtii^*(o§^m 
mi. y /h* < is^m^X'omitmt Lx^m^z t 
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*;H±M*#^TI::fcL^rtS^I=NOX t^JtLXN 

OX ^asc-r-sfcS), st^Nox mtm^&mf&t^zt 

A^T't^c ::©fc&. RAPMJaE^^Sf^S^An. o 

SiJ^RAPfl!ijil-tt^LT«Si^^bSJS^±C$-ti-5c 
1 1:: cfc y , RAP mm± L tMlbTK^^ ^i.^ 
ffli^T#ft4>©NOx ^ilTOf^bf •5ci:*^*pIffi<t^c 
ox <DM5cJ5JS^^T5fc^^)^£L^Nox i^tmLt^mmx' 

fc^^T%NOx i:«5fe«IICjgJ!S-rSfc«)^L^NOx ^^b 
mMTbmmximi&LtzNOx t:mycmtir^tzMzm 

miz^mommi^mmLxmmiz^x-rhm^o^n. 
mmm^-i. 0JiiTWgT$#^i2^Si{i^fey. muo)^ 
^mmm<j>^mtjiumi3<^wizti: o r ufcaxc^i* lx. 
R A PMJSEfliiji-ettgiEA-r ssmrosaia*]^^ i . o 

(DNOx fl>a5Emb*<Rr«li:JS:^fiJ.tA<fc-5o 
[0 0 3 3] RAPM^^ffifflLT, S^S^CONOx ^ 

iSL^S!I*■e,1^^b■r-5fc^^)lclt, ( 1 ) mm±x^s.mit 

S.mi>^^C^Zt. JSlU. (2) fiS^^bRf5lcJ;y« 

mmizyi>i]ji,t<±m^Jtx^zt. ©2o©ftfr$jss. 

&!NFSa>$BHI-lllg■r-5Ci:*t^f*LL^. eiT. 

[0 0 3 4] (1) fiiiSSJt^fr 
ifiaiLfcJ;^!::, fi4^«©M^b#g^J3^)<iSL^^^te■T?!^#t^$ 

m-r^:ittd:< C02 ^©ftWbfelCJEcoTLSdc 

iS < «!!i«©®<b#6*A<JtS^fiti« < ft SSg^l^lcJEEitti 

ta)A<:ii:ft<ft5e RAPft!iElc«t$&*Hfca 
mmi&i^CO^miztj: -oXl^^t itmmi>^± Clz<l^ 
kSb. '>ft< i:tigSK<bSlS7&^'±i:-5:|^®X(*ajtSJ 

m(omM^^)m<ti:^xi^^&mi<h^. mic, ©sm 

±lciJ$$*LS36<. ZO^i>±Mt^(J)^i^mm±lz^ 
fi-rS*3ftT'li3S:< NOx ©SjclCgffiSttftA^ofcia 



[0 0 3 5] tUt>*>. ±l3*^?>NOx mt<Otzllb<DR 

A pfii!«fi4«ag(±. 'ptj:< ttmimmf&^(D-^mt 
ss^ y«< . L*^mmtmm\(Dm^.i: y 

MlcJti^fi<}fiUS)£jiJt-C?iS;a^1bjS 

tmm^i^'pm5bM<Dmmiz^oX'tmtj:-ox<?, 
mm. mm^m5bmt Lxmm-t^m-^izitmi 

7 0°C*<TfBaet«:-5, 

[0 0 3 6] ±m^&mM(D±m\z^i^x\t. m 

±<mi^mm^mir^m-Bizim < ^ y . mitrntim 

^i^mimm^m.nm^^^iz't. mmzmjtmmm 
(fiii^tfne?'!7A (Rh) ) ^Mimmtt'tizmi^ 
c t ic j: y ±iBSSffl«ro±ig^iS < -r •& C i: 

[0 0 3 7] -Tft^^*.. a^cfisaj^E^i-^Mftte^icjipx. 

mmm^(Dm5bmt5iz^i)mPi^ti?>tzisb. mm±ii^t 
LX0mitmMtm^<Dmmx"i.ti.mm/b^<ti:^, ^ 
(=, mitmmmi^iz^^mitmtitmTLmmi^izii^ 
jisti* t ifimmmmzis: t^&owammj&i^ t 
m5immf&i^t'^mmizim^ii^ti&smit^m± 
c^±miSimi:k^<m:Kr^ztA<-s!^ttj:^. 
IS, pt, p dm(Dmimim^(D^imm-^ittzm-B 
iciisttsjt (3oo°c) &L±X'im)smitKmit±c 
4-l^A<, pt, Pdmomitmmtt^^iz. a'jfL, 

(Rh) tJa)a5cM««Jie»$fi^#$-&^C<!:lrct:yiSS 

iiftsi£©±issiti44 3 o'cmm^ts±mt^ztii^ 

[0 0 3 8] fifeoT. NOX ^it(r>tzlb(DRAPmU<r> 

mi^f^mmtm 1 7 o°c~«5i4 3 otsittft^. 
(2) s^mrosmjiiij* 

±5ELfcJ:5lc, embRlSICcfc^^v^^U^Jilcrofr 

mmnmmzmm-r^^mt)<^<'j. mmizmmtmn. 
(D^simmmt-i. o&L±tf3:oxi^^&mi}<&^. 
[0 0 3 9] -ys. ms.mitm(DRj$;^mitm%^^<D 

&mt<mmzm < ft-s i: Rmmm<omx0fzit>izm^ 

iitz^7cmi!>^-miz3Vi3Mzmm^^XL-^l\ 

mmzimmz'yv^)\.^±mt^z 
mmmit 1 . 0 Bi±©<tS(DSgHicfei, ztii<£i'^t t 
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pm!^X'itmmom^^n.mmi)^-i. o~i. 7©® 
H(cfe^i:#icftt,BUNox ^immtimi^i^^t 

[0 0 4 0] as. "f^-Mmmoywi^izitmmmoi 
(3) mTbmmw 

±aLt=<k5lc. NOx ^iS^a^T?^ft-rSfcft(::l*tt 

A PM?«l^iiJ5i$t!:^c:i*W*LU. S5E»JAm<*:4^ 

mm-t^t. mTtmtfifAii^X'mt-t^mm^f^xii^i^ 

&mmm'p±^tmmxmm\izm^-^ix^i^5izisi?>o 

[004 1] ±fBro<fc5lC. RAPMJXT:-S^ft*®NO 

(1) mm^m^. ^m^^mm^&i±xib<'j. 

J5t5*<±i:5;aig 7 0iC~4 3 0''C) (Cftit 

[0 0 4 2] (2) SParo^^JifJ*^ 1. 0»±©. 

■C«!li«l::iilii-rSJ:5lc-r^. 

IB (1) (3) ©ftfr^jifci-ctfCctyNox © 
[0 0 4 3] a)igi©^»«i 
■r5SPa;^<bgaro»«jS^l5iBJ-r^lI-efe^. Si 

^JiK. 1 0l4«faiiK3IZiBa$tlfc^a-r^RAP 
aKlcjStt:5i5cSJ$ft^-r-l>jl7C^J«li^gS 2 O A^^lt 

[0 0 4 4] MTtmmmmt. yf^^zf. mm^'ym 
S5c^j^f!jijaEi Q±.^m<DW%m^^mzm^^msb 

^jy X;u2 3 t^m^Tt^-S. @ 1 1C2 5-c^-r<Dii. 

iPEets^as 2 1 & x;u 2 3 \zm^ ■^i^hm^m<!>^ 



(o^^xmm^ o\z3m-t^i^'jizmm-i o\zm.mLtz 
[0 0 4 5] :^mmifmx^mir^RApmmt. 

li. 6# (P t) . /Ov't7A (Pd) l?©^1bWS/« 
^^^TLR-tf^^-T-f h ({5iJx.ttZSM5^) icgjfLfc 
t(Di:$*i. -^6<j4~P t/Pd^roaSigTcM^iif^ 

^mnit^^mmmit^ i . o ~ i . 7 ©khics: ^ j: 9 
mTLiti 7o°c) j:yffi<. fi4«i oomitmmm^A ( 

©SlSibSIt (e!lx.«3 0 0°cSJS) cfcUffiiv mm^ 
0 ±-C^5E»J(D«jaS<bRlSj!i<^ i: ^SJt®HI=^j: 5 <fc 

[0 0 4 6] *ilSEBl^T-tt. V'l'>?Pa>ei-4'^ 
©a»S«3 0|Cj:yaffl#2 50>Me*iS@5-r^Ct 

ICcfc y . y X;u 2 3 A^ b««f ^a5u»J©.^»^©]ffl L 

TL^-So yX;U2 3jb^t.CDa7cWl!»*t*l*. gP^®^3 

yX;u2 3AN&i!g*t**T.fca5cSiJtt?a«<D**MJ«i 0 

icin^L. fttJSEi o±vimmm't>i>-^izmmt^. ±m 
Ltz^oiz. :^mmmmitm^^&. ^^mimm 
m±xviSMitRmii^±c?>mm\zmw^tixi^itz 
to. mi^±xtt9iitLtz^&7bmi)<'p^mimRomx 

7 V* ^Kcgjfe* *T., ±m Ltz3i>± ;UA<j#Sl*<D N O 
X i:S5feMIcS)St-SCi:lcJ:ySP^*<DNOx *<^3ai 
^1!^<b$*t5o V. 
[0047] t£iS. y 2 3 A^ &©S7C»J©.I«lt('i, 

jISEMI::<f oTt L, /^)\^7.mzfS^mtmM^n 
oTt&t\ *II«E}^®T-I*. ^{b^m^SaSW^'SEffl 

tzm-^t^ti^thtzmTcMco-mtmm-i oomwiz^ 
m^^^ •?-<D^@^^:*^6g^llL■c«a»^bs^£:^±l:^ 

fcto. MJ«1 0±-el*7 5?*;U3!)<IS^LT±JiE$^i^I+ 
[0 0 4 8] *ltM^Sr-id:p t. Pd^oiift 

Miioi^^Mai o±(:lia^#LTL^^3b^ cinto^ft 

<jt^(cJaK.tav't'ARh^CDS5LM^Jt:53'$®^l 0 

±i-fit#*ii-. t Lt p t . p d m(Dm'A(Dmim 

* t R h ^©jS^J-cDJiS*! A i: t<m^mt 35: 5 ck 7 l^t 

sicigs(DtutT'=fesi^Nox ^ibsa^^siif-r 

[0 0 4 9] O^ZOmMBM 
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[^0 5 0] ^zizzov^-toiitm-iommMmtm 
rn^my x;u 2 s , mm^ 2 5 m^^^^^ 2 

m^^^o SIC. :^mmmmxit. mm\yx}\.2 30) 
5^TL^^„ mm^^mmmm 4 0 imTtm^ 2 3 © 

±,^iJ0)gm®^3iciB«*tifcxTyX;u4 i t. y 
7K>:?. xrif>-5'^©JiDff^M«^ji4 3^^iK.TL^ 

[00 5 1] *k»^mmr^ii i-*fei!iifT#i]K.is> 
ummm.3o\mm 1 cDx>v>^-AN'tf A^tvfc 

::i^^a-ri>t. mi!ixjr7K>:^4 3^ieiiL-CxT 

y 1 3!I^C,SPmaK3^tl|CXT^tt^&f -5. cox 

^A<±i:i>„ i^i^(zftj»[iis&3o(ia»#2 5$- 

P5i#Lra7cSiJ^XJU2 3 7&NbS*4;l$«lt-r^o c^i 
icjcy. a7cfflyX;u2 3A^b«*^$^^fc^*4;4l*x7 
yX;u4 1 A^fel!tlt$^^,fcx7(cJ;y±^:s«^M^ft3i^ 

(cSor^Mij«i oiciijSL. fm^ o<Dasic#«-r 

«>o SiJffliiaK3 0i±. ^fe^tofci$Fafc*i+xTyX;u4 
1 e. ©XTIISW t gjuSly X;u 2 3 AN &©J^4^;ftlSlt 

<!:$tTofc^i?«jHr^*&«i-r-5. cc-e. mm^m.^ 

^ff 5 B#Fb1IS. y X;U 2 3 A^ $*ifc«S«aiC J: U 
®jt1 oSffi^ftA<a^^^tS0IZ!g5.g4-a#rBli:$*t. 31 

sstigfij^r' 1 . 6 gg) r-ate^^L^ j: 5 ictir^ 1 o 
'mm.M&.t^wc&ti^x\.^^. ^tz. mm-i oit. m 

itRmi><^c^ummm<j)±m^m?Lt£i^&mizmm^ 

1 0 o 5 3 ] 1 fi^i^m Lx^m<om%i}mm 1 0 iz 

Wmt^i:olztj:ht. mmt 0©;S)gli±»L. 

roB#. M«i oro^fts^gofcaTcSJ A<ft 

em&izti^xi^^tzU). mm-i ooiSitA^MfcR 
rsA^^ i: ^^mmmiztj: ^t.mm-io 0±{^xmmj6i 

ii^i&SMitKm^^m^iz^'Ji3jl.^±mt?>i:olz 

«:y. mm o±{^xpt. Pdmomtmi^mmiz^ 



t>ti^i^5izi3i^o zro7v*i;niSm4'roNox tK 
J6LNOX $;^{tL^i:A^b;S»$tL-ClN<o COfcto, 

xi^^t. i^wtmizm^^tzmymit^a^xmrn^^ 

XL^i\ flitti 0«H±(z5i?*;uA<i!RSI$*i.rLN35: 

s^ft*(7)S*-^Nox A<p t , p d^omm 

[0 0 5 4] crofcto. :$immBmxitmmi<it^mLfz 
wtm7bmyX)\.2 3A^ia>mytm(om^^mmmz^i=f 
i\ M«i omm±mz^iz^zyti)ut>mmiifitz^m 

|zicSJ;5lcL-CUi>„ ffilP*&ll^©yX;U2 3*>?,<D 
a5c^jroi«W»liM5«1 O-CNOX t(D^m\z^i)>m 

y. MSSl 0±-eiiNOX <tCDSl5(Cj^'g$;h-^7i?*l 
;K7)*i:Ig|5l^(;)M(7)7 V* ;U$±Jt-r ^M7C»JA<tt^ 

$*t^c): 5 (c^c y . mzmimm±m<^ 'j±}i^vm.t> 
i%tz^mt<mmthi^dizf£^. 
[0 0 5 5] mm-i onm±mzv'^ij]v 

tmm^*itzmi=S:Wm-t^ Z t icj; y . ^K-IS^SSM 
f^^^(Dmt\z^ y SPM*© N ox mmA^^'Pm:kLtz 
m-^Xi. 5 ;k»S t S^M=5i<i-r ^ C i: A<T' * 5 
tzib. M$5^fra)^W»iz J: y ^ v:^;1/CD^SA<^ 

mmmizisi^x'tmTcmy x;u 2 3 an 5, ©jSTc^jroisi* 

[0 0 5 6] ©msrollJSJ^S 
*sffiff^®T'ii. mztm cmmomm^^m i^xwa 1 
roas*icji7cSj(Dtt!K(cE cxiMmmm^m'pM5im 

m^mt:mt^ii:xmm-l 0±T'^lCRff^»fl)^ v:b;u 
A^^fiEStu-Si^lw-T'S. RAPftliJ«-e<D5i?*;K»± 

^m^om^m-x^'ox%m7vM<a^mzi:ox^ 
itt^. mximytrnt Lx^f-t-ajmrniAmm 
^m'^\zitmM}&(D-\2^i^mti^iM^i:m-mwx=t=7 
^:>i3j\.<D^mRt)^:k^i^ztmmLxi^^o 
[0 0 5 7] crofcto. m-<D^n-xm7tm^^^Lx 
i^^tmm 1 (omnt Lx-t^ >m(Dm^^(Dt:^m l 
tzm-^izitmm 1 o±-e^^^^7 v*;k7)Sa«^su 

^-f-S Cilery. i^ffl'Mi^W-b^'^ffi^^tiiL. -tr 
[0 0 5 8] $-r. »ftMrtEAlCcfcSffiffl«$4ro-b^ 
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#3fi (S3. A,#j -^mmimM^n^t. mmomm 

«al*^E:^li7tP.A^l::±^■r^o 

[0059] —\z}mmr'its.^'i7m<Dmi^mmit 

mmM^nox=tmmmit±cir. :^mtm3izmmr' 
mmzimmfimw-m m^it. ms. b^j iz^p 

&LNf=Aft-^fi<Ilz±^LfcE*l*. •?-©^ii^©EiSefT 

[0 0 6 0] ig3ro.i:5ic. smnm^m{zmmmM^ 
n-ot=m^izmMm-mmzzi3ifi±mt^mmit. m 

A^'S^i: 'Si.tto. a^(»EiS^fflI*©E* t EJgtrg 

m(Jimmmir^(os.ti±mo>i:-<; torn 03, a 

P) li^^^4^•aa>•t^$'>«*^^L^g*#<35:«. crofc 

[006 1] *St»®t?tt. nil 1 ©«t^©SttSf3«g 
ftSWE* $^fflRr«gJS:^«SE-b >v-^mmLxts 
y . ^M<DSiE*^»Wl3-tr^! >«;M^©fcft[zajeE 

[0 0 6 2] *fc. :^mmmxitmm'm^3oit. ± 
mz^ f'jm&t^tz-k^ >«(c«dLNT^(Z!e;«<D^ 
i>ti)uimm-i o±7?siS$nsj:a(c«4j«i oicfcMt 

crofcft. a^iij^3 o(±. S5cfflyx;u2 3*^t.(DS 
5cgiJ«lta^ii;*;f'5ci:icj;y. Mji±-e<D^v*/u 

[0 0 6 3] 0-C©5i?*;KZ>±fie3$iSli 



[0 0 6 4] <s>m40mmmm 
frituf=.k5ic. RAPft!!j»±-^©5':?*iua)^iSStt 

mmmmm^mzRAPmm'&mmLk^s^iz 

iiSH^lCck y S^-S c t iztdi^fzli). *iMil$Ett»«)S 
ib^lcck y smsg^^SjaSiJ^A^^ib-r ^ t ^^xicis 

fc, <!!feiS±t?©^v*;K»^figa(»a*o)Nox sic 

[o o 6 5] ^-c-e, :^mmmmx'it=yv±)i±j&m^ 

izj^CXMrn-^omftMrn^n^^^^^Z icd; y ^ ( 

mmf^^w<Dmtiz^i=y'j±)i^±mR(D^Wi^m±t 
itmm(om.mmmi^^-rmx'i>^o s4lzfcu^T. us 

-So 

[0 0 6 6] :^mmwfmx\t. afma^scDMSE^j/x 

;u2 3±g[EfliJlcttSP««<»i!*;ljS^«-5lnrH6?S^mS 

s-b>-9-3 1 immt^xi^^o RAPftsai o 
Tmm<Dm%jmizimsi^t:mtiit^SLm-b 3 
3st;«^M*©Nox aijt^^aif^Nox ■b>-y-3 5 
*<iBfg*nrLNS. mmm&3oitmmmm±>i)-3 1 

A^P)AA-r-5^igjiJSC, Sffi■fe:/•tl-3 37b^P,A*•r^ 
#a-SltT&t;NOx -lr^-y-3 5A^bA.*■r^NOx ;1 
gCNOx^-SBtPBlfilzM^U. «IllA^C>CDM*;lg 

c. ftmagT. Nox SSgCNOx ro^^bMAc. A 
T. ACNOx ^3SaJl-«i:i:*lc. Zi^P>(Dmtmz 

A'5i\xm7bmy x;u 2 3 is^ib<Dm7iim<Dmmmt:mm 
■rs. 

[0 0 6 7] S^«®^jSg^^bfiA C*<3E(7)Ji 

-^izitmm-i o.±x(D'7iit)\^±mmitm-^mmz^^ 
fztbmmmma 0 li, a ctma)m.X'&^m^)mm\y 

X;U2 3 3!)Nbroa5c^jPtMfi§-^S-roM'>$li-^c 
j5jEtfcAcA^a<DM-efci)ii&lc(ifi4«i o±-e 
<D7i?*;u±«l:(±li'>ffilRllcfe§fcft. fiJ«lHll^3 o 
(i A C*<ft©M-efe-5^ y S5clf!l>' 2 3 A^ P,(Da5c 
^Ji«*t«$-SM-r Oil;*: $ -Br i, „ 
[0 0 6 8] IsIltlcg^ase^ibaA TA<E©lt 

ro^^icii. 7v*;u4fi)6fiiiii*ffl[S]icfey. ata< 
ft©flt<D«^lc(± ^ V :b ;u±^«ttM'>M[Si fc ^ „ c 
(Dfcft. $ljffll|l]^3 0l*AT(DMA^'iEt:-fe'SISya5£^J 

«st*^-s*^oM'>$-tJ:. ftofi-c-fe-sisyaTcSij 



(11) 
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s^Lfzzt^mmt^tziA. -e^^mm<mmi o± 
z a)m-aizitmmM& s o \m7immmmt: a c n ox 
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(51) Inter. 7 iSSiJIH^ 
F O 1 N 3/10 
3/20 



F 0 1 N 3/36 
B O 1 D 53/36 
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1 0 1 B 



(72)i§?B# mm 
(72)^Bj# mm m 



F^i-A(##) 3G091 Ml 8 AA28 AB02 AB05 BA01 
BAGS BA04 BA14 BA39 CA18 
CA22 CB02 GB03 CB08 DA01 
DA02 DB10 EA12 EA17 EA26 
EA33 EA34 FA02 FA04 FA12 
FA13 FB02 FB10 FC04 FCD7 
6A06 GA18 6A19 GB05W 
GB06W GB07W GB09X HA08 
HA37 HB07 

4D048 AA06 AA19 AB01 AB02 AB06 
A(X)2 BA03X BA11X BA30X 
BA31X BA33X BA41X GA01 
0032 GG38 0047 DA01 DA02 
DA08 DA09 DA10 DAI 3 EA04 

4G069 AA03 BA01B BA07B BB02A 
BB02B BC71B BG72A BC72B 
BC75A BC75B CA03 CA07 
CA08 CA13 CA15 DA06 EE08 
ZA11B 



